Transition from rolling to firm adhesion is regulated by the conformation of the I domain of the integrin lymphocyte function-associated antigen-1.
The integrin lymphocyte function-associated antigen-1 (alpha(L)beta(2)), which is known for its ability to mediate firm adhesion and migration, can also contribute to tethering and rolling in shear flow. The alpha(L) I domain can be mutationally locked with disulfide bonds into two distinct conformations, open and closed, which have high and low affinity for the ligand intercellular adhesion molecule 1 (ICAM-1), respectively. The wild type I domain exists primarily in the lower energy closed conformation. We have measured for the first time the effect of conformational change on adhesive behavior in shear flow. We show that wild type and locked open I domains, expressed in alpha(L)beta(2) heterodimers or as isolated domains on the cell surface, mediate rolling adhesion and firm adhesion, respectively. alpha(L)beta(2) is thus poised for the conversion of rolling to firm adhesion upon integrin activation in vivo. Isolated I domains are surprisingly more effective than alpha(L)beta(2) in interactions in shear flow, which may in part be a consequence of the presence of alpha(L)beta(2) in a bent conformation. Furthermore, the force exerted on the C-terminal alpha-helix appears to stabilize the open conformation of the wild type isolated I domain and contribute to its robustness in supporting rolling. An allosteric small molecule antagonist of alpha(L)beta(2) inhibits both rolling adhesion and firm adhesion, which has important implications for its mode of action in vivo.